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l»l'KPOSE: To keep the display quality high over a long term by coating the 
opposite insides of the glass substrates with Si0 2 films to prevent the diffusion 
nf alkali ions from the substrate glass. 

, (INSTITUTION: SiO ? films Q arp formed on the opposite insides of substrates 1 , 
j made o f soda lime glass , and the substrate 1 provided with a display electrode 
j, is composed of the glass, the Si0 2 film and the electrically conductive tran s- 
parent film. Thus, the substrate glass 1, 2 is isolated from the interface between 
( ijVO, film and the electrically conductive transparent Jilm and from an electro- 
jvte 7"to prevent the dissolution of the WO3 'film due to* the diffusio n of alkali 
ions such as Na + . Accordingly, the electrochromic display qualityTan be kept 
muh over a long term. 
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IT RPOSE: T» obtain a display device working in a wide temp, range, having a 
memorizing property, dropping the working voltage, and reducing the consumed 
electric power V adding a compound consisting of Rb, K and Cu iodides an£ 
chlorides to a sofid electrolyte layer between a display electrode an opposite 
electrode. \ / 

( (INSTITUTION: A display electrode 3 laid on a transparent electrode 2 i^set op- 
posite to an opposite electrode 6 with a solid electrolyte layer 5 in-between to 
, obtain a display device. Ahtfiis time, the layer 5 is made of solid otttd. by mold- 
ing powder of a compound Represented by a chemical formula/MeCuJz-xC/a+x 
(where 0.25^x^0.5, and Me \Rb and K in 9:1-3:1) with/fesol resin or the 
like. To the display electrode 3 added at least one ofXV0 3 and Mo0 3 or a 
eutectic thereof, and to the oppositfe^electrode 6 is added a mixture of one or 
more among Cu 2 S + Cu, TiS 2 +Cu ano\Cu 2 S with an/electrolyte. This display 
device reduces the quantity of electricity required for writing and the responding 
time. 
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1*1 RPOSE: To attain/me direct conversion for the optical data of the parallel 
input into a serial optical data, by setting an ultrasonic wave oscillator>DT 
on the waveguKfe layer on the surface of a piezoelectric substrate and carryir^i 
out a selectiyfc Bragg diffraction through the IDT and the parallel optical data? 

CONSTITUTION: The signal to drive IDT3 and 4 is transmitted from a driving 
circuit lVyia a lead wire 14, and at the same time the pulse type start signal is 
applied/to an LD15 via a lead wire 16. As a result, the light emitted from the 
LD !3^ directly made incident to a grating lens 9. Then the parallel optical data 
suppfied to beams P, — P n is extracted only by one unit by propagating beams 5 
and 6 of the IDT3 and 4. These extracted beams Q! — Q n can be extracted in the 
form of serial signals out of a fiber connector 11 via lenses 9 and 10. In such 
way, the optical data which is supplied in parallel can be converted directly 
into a serial optical data without converting it into the electric signal. 
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Electrochromic Display Device 
Claim 

An electrochromic display device characterized by the fact 
that it is equipped with substrates made of soda lime glass, that 
face each other, a display electrode made of a transparent 
conductive material that is provided on the inner surface of one 
substrate, an opposing electrode that is provided on the inner 
surface of the other substrate, a chromic layer, made of tungstic 
trioxide, provided on the aforementioned display electrode, and 
an electrolytic material fills the space between the aforemen- 
tioned electrodes; and by the fact that, at the least, the inner 
surface of the aforementioned substrate that has the display 
electrode is coated with an Si0 2 film, and thus said substrate is 
isolated from the display electrode and the aforementioned elec- 
trolytic substance. 

Detailed Description of the Invention 

This invention pertains to display devices that use electro- 
chromism, particularly to glass substrates. 

Electrochromism is the phenomenon wherein the optical 
absorption characteristics of a certain substance (electrochromic 



substance) are reversibly changed by an oxidation-reduction 
reaction when voltage is applied to the substance. Electro- 
chromic display devices (hereafter abbreviated ECD device) are 
produced by making use of this phenomenon. 

Figure 1 shows an example of this kind of ECD device that 
has been used in the past. In the figure, display electrode 3, 
made of a transparent conductive film, e.g. indium oxide or tin 
oxide, is formed using vapor deposition, sputtering or CVD on the 
inner surface of substrate 1, which is one of the two substrates 
1 and 2 composed of soda lime glass that face each other. 
Chromic layer 4, made of tungstic trioxide W0 3 as the electro- 
chromic substance, is further formed on top of this. Opposing 
electrode 5 is formed opposite aforementioned display electrode 3 
on the inner surface of the other substrate 2. Reflecting plate 
6 is provided between these two substrates 1 and 2. The space 
between is filled with electrolytic substance 7, and the perime- 
ter is sealed by sealing material 8. 

With ECD devices that have the structure aforementioned, 
however, there is extensive dispersion of alkali ions, particu- 
larly Na + , to the boundary of the W0 3 film of chromic layer 4 and 
the transparent conductive film of display electrode 3, and to 
electrolytic substance 7. The dispersed alkali ions readily form 
an alkaline solution in the presence of moisture, with the 
problem being that this dissolves the W0 3 film. In particular, 
when an electrical field is applied between display electrode 3, 
made of a transparent conductive material, and opposing electrode 
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5, Na + is impregnated as far as the W0 3 film, and its dissolution 
is further accelerated. When the W0 3 film is broken down in this 
way, the display quality deteriorates as the reversibility of the 
ECD device's oxidation-reduction is destroyed, chromic density is 
reduced, and the color extinguishing 1 properties are reduced. 

This invention is intended to eliminate the problems with 
the prior art described above. This objective lies in preventing 
dispersion of alkali ions from the substrate glass and maintain- 
ing good ECD display quality over a long period of time. 

In order to achieve this objective, in the ECD device 
produced according to this invention, the inner surfaces of the 
glass substrates facing each other are coated with Si0 2 . The ECD 
device based on this invention is described in detail below using 
an application example. 

Figure 2 is a cross section of an application example of an 
ECD device based on this invention. Parts that are the same as 
in Figure 1 use the same symbols; a detailed description of these 
will be omitted. In Figure 2, Si0 2 films 9 and 10 are formed on 
the inner surfaces of substrates 1 and 2, respectively, that face 
each other and are composed of soda lime glass. Substrate 1, 
provided with display electrode 3, is composed of soda lime glass 
+ Si0 2 film + transparent conductive film. Here, Si0 2 films 9 and 
10 may be formed in the same manner as the transparent conductive 
electrode, e.g. with vapor deposition, sputtering or CVD. In 

translator's Note: This is a literal translation of the 
Japanese. 



addition, they may be formed by coating substrates 1 and 2 with 
an alcohol solution of a silicon hydroxide (for example, tetra- 
ethoxy si lane) and baking. 

In this way, dissolution of the W0 3 film created by disper- 
sion of alkali ions, e.g. Na + , is prevented by forming Si0 2 films 
9 and 10 on the surfaces of substrates 1 and 2 and shielding the 
substrate glass from the W0 3 film- transparent conductive film 
interface and electrolytic material 7. The same results can be 
ensured by forming substrates 1 and 2 of a non-alkali glass, e.g. 
quartz glass, boron sulfate glass, or Pyrex, in place of soda 
lime glass, but increased costs cannot be avoided in this case. 
In contrast with this, it is possible to maintain good ECD 
display quality inexpensively and easily with this invention. 

Note that, in the example described above, Si0 2 film 10 is 
also provided on the inner surface of substrate 2, on which 
opposing electrode 5 is formed. Even if this is omitted, it is 
possible to prevent the elusion of the W0 3 film to a certain 
degree if Si0 2 film 9 is provided on the inner surface of sub- 
strate 1, where display electrode 3 and chromic layer 4 are 
formed. 

As described above, with an ECD device based on this inven- 
tion, dispersion of alkali ions in the glass substrates can be 
effectively prevented by covering the inner surfaces of the glass 
surfaces with Si0 2 films. Thus, the effects achieved are that 
the breakdown of the W0 3 film, that serves as the chromic layer, 



can be prevented, and ECD display quality can be satisfactorily 
maintained over a long period of time. 

Brief Description of the Figures 

Figure 1 is a cross section showing a conventional electro- 
chromic display device. Figure 2 is a cross section showing an 
application example of an electrochromic display device based on 
this invention. 

1, 2 ... substrate, 3 ... display electrode, 4 .. chromic 
layer, 5 ... opposing electrode, 7 ... electrolytic substance, 9, 
10 ... Si0 2 film. 
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